Measurement of intracellular calcium in cell populations loaded with aequorin: neurokinin-1 responses in U373MG cells.
Changes in intracellular calcium concentration are important in mediating a wide variety of physiological responses. Recently there has been renewed interest in the use of aequorin, a protein from jellyfish that emits light when calcium is bound, to measure calcium levels in cells. We have loaded populations of cells from the human glioma line, U373MG, with aequorin. Lysis of aequorin-loaded but not control cells with detergent resulted in a luminescence signal that was dependent on extracellular calcium. Aequorin-loaded cells responded to substance P, histamine, or the calcium ionophore, ionomycin, with an increase in luminescence. Signals in response to detergent, ionomycin, or substance P could be detected up to 48 h after cells were loaded with aequorin. Other neurokinin-1 agonists but not agonists at neurokinin-2 or neurokinin-3 receptors produced luminescence signals. Neurokinin-1 antagonists inhibited the substance P-induced signal. The aequorin-loading procedure worked well with U373MG cells but not with AR42J, CHO, IMR-90, or WI-38 cells.